INTRODUCTION:
The purpose of this paper is to review our recent experiences with this cerebellar vascular disorder, evaluating the clinical and radiographic features, and surgical results, with a view to improving diagnostic accuracy and the treatment of this serious problem. Comparison and reference is made to other similar and related clinical and pathologic studies.
Cerebellar infarction has been clinically emphasized only in the relatively recent medical literature. The first report by Germain and Morvan (1938) has gone relatively unnoticed by most authors. They reported in detail the course of a thirty-two year old man who died from a right cerebellar infarction. In 1956 two more papers appeared, one by Fairburn and Oliver and the other by Lindgren, reporting a total of five cases of cerebellar infarction presenting as posterior fossa mass lesions. Since then, a steady reporting of small series from centers in the United States (Wood, 1969; Lehrich, 1970; Momose, 1973; Duncan, 1975; Ferguson, 1976; Gwang, 1977; Arnow, 1978; Feely, 1979) , Canada (Norris, 1969) , France (George, 1978; Geraud, 1978) , Belgium (DeRueck, 1978) , Russia (Nikonova, 1977; Levina, 1978; Vereshchagen, 1978; Nakhapeton, 1979) , Japan (Ivamoto, 1974; Miki, 1978) , have indicated a widespread distribution and a low, but not rare incidence.
From these reports and reviews recognition of a typical clinical syndrome arises. This syndrome consists of acute onset of vertigo, headache, nausea or vomiting, ataxia-disequilibrium, then progressing signs of brain stem compression with gaze palsy, cranial nerve palsies and a decreasing level of consciousness. Most of the reported patients have deteriorated from the effects of the posterior fossa mass lesion, but in a few spontaneous recovery has occured. (Duncan, 1975; Feely, 1979) .
The disease is usually seen in older hypertensive patients with other evidence of cerebrovascular disease or factors predisposing to it. The syndrome has also been reported in infants (Fischer, 1972; Momose, 1973) , in a patient with congenital heart disease (Mosose, 1973) , with sickle cell disease (Arnow, 1978) and following angiography (Ferguson, 1976) .
All authors have stressed that this clinical syndrome, seemingly innocent at onset, may progress to fatal brain stem compression. Decompression by resection of the infarcted cerebellar tissue, with or without CSF drainage for relief of hydrocephalus, has been the only consistently successful therapy.
The pathologic features of cerebellar infarction were reviewed by Sypert and Alvord in 1975 . Their report involved autopsy and retrospective clinical study of twenty-eight cases of acute uncomplicated massive cerebellar infarction. These authors stressed that the infarcts predominantly involve the postero-inferior half of one cerebellar hemisphere. The most common arterial territory affected was the left posterior inferior cerebellar artery (PICA) followed by the right PICA. Much less common were infarcts in superior locations or bilateral posterior or superior locations. The most common arterial occlusion was the left vertebral. A consistent pathologic finding was moulding, with compression of the medulla present in all cases and judged to be the cause of death in these patients. The clinical profiles of the patients in this autopsy series are similar to those in the surgical series.
THE CANADIAN JOURNALOFNEUROLOGICAL SCIENCES MATERIAL:
Six patients with this diagnosis were seen by the Division of Neurosurgery at the Vancouver General Hospital over a twenty-six month period, January 1977 to February 1979. During this period there were 2,255 discharges from the adult neurosurgery service. There was only one case of cerebellar hemorrhage seen during the same interval. The average age of the patients with cerebellar infarction was 59 years, ranging from 43 to 69. There were four males and two females.
ASSOCIATED DISEASE: Predisposing factors for cerebrovascular disease included hypertension and atrial fibrillation in one case and diabetes mellitus in one case.
SIGNS AND SYMPTOMS
Initial or early symptoms included: ataxia of gait or limbs (or both) in six patients, vertigo in five, nausea and vomiting in four, headache in three, dysarthria in three and fever and diaphoresis in two.
Early neurologic assessments (less than twenty-four hours after onset of symptoms) were performed in three patients. Limb ataxia was noted in three, truncal ataxia in two, gaze paresis in one, nystagmus in one and skew deviation in one.
The course of the symptoms and signs varied. Two patients had a smooth improvement from initial deficit with no specific therapy. Four patients deteriorated: three of these became unconscious, two between 48 and 72 hours from the onset of symptoms, and one after a longer interval.
Neurologic findings of the deteriorated patients preoperatively were varied. There were three unconscious and one stuporous patient. All demonstrated gaze palsy of some form. One patient (stuporous) demonstrated marked limb ataxia. One patient demonstrated a hemiparesis, one showed decorticate posturing and one had flaccid limbs. All four patients had bilateral extensor plantar responses. Three patients had inspiratory stridor and one had deteriorated to the point of apnea. RADIOLOGIC FINDINGS C.T. Scans were obtained on all patients. Only one scan was obtained less than twenty-four hours from the onset of symptoms. It was normal, but a repeat scan at five days showed low density changes in the left cerebellar hemisphere, (Fig. la and lb) . Later scans were obtained in all six cases. Three of these demonstrated low density changes in the cerebellum often difficult to judge with certainty. Two cases showed mixed density changes ( Fig. 2a and 2b) and one was equivocal. Hydrocephalus of some degree was present in five of six cases.
Problems encountered in C.T. Scanning were primarily bone and motion artifact. These marred four scans and unfortunately these were the four deteriorating patients.
Two patients underwent vertebral angiography and this was normal in both cases. 
LOCATION AND NATURE OF INFARCTS
All cases had the infarction in the left cerebellar hemisphere. At surgical exploration (four cases), the distribution of the infarct was posteriorinferior medial cerebellar hemisphere. One of these (Case 6) was confirmed by autopsy. Of the surgical cases three infarcts were partially hemorrhagic. The two nonsurgical cases also involved the left cerebellar hemisphere primarily posteriorly. One was hemorrhagic.
TREATMENT Operative procedures were performed in four cases. All of the four deteriorating patients underwent posterior fossa craniotomy and resection of infarcted cerebellar tissue. This was performed LE JOURNALCANADIEN DES SCIENCES NEUROLOGIQUES with the patient in the sitting position in two cases and in the prone position in two cases. Two cases also underwent CSF diversion -one by external ventriculostomy and one by ventriculoperitoneal shunt. OUTCOME Two cases made a good recovery without specific therapy. Two cases made a good recovery after surgery and were left with mild residual signs and mild functional deficits.
The two deaths illustrate the problems encountered. Case 1 deteriorated to a state of flaccid quadraparesis, unconsciousness and apnea prior to his operation. He failed to improve and died on the third post-operative day.
Case 6 was first seen when unconscious and demonstrated decorticate posturing. He failed to improve after external ventriculostomy and craniotomy and resection of infarcted left inferior cerebellum. He developed pneumonia, septicemia, and meningitis, and died twenty-seven days later. Autopsy disclosed the infarction in the distribution of the left posteriorinferior cerebellar artery had enlarged. Septic micro-infarcts were found in the brain stem. The primary etiology of the cerebellar infarct remained unclear as there was no evidence of hypertensive vascular disease, minimal arteriosclerosis and no source of embolus. DISCUSSION These six patients, seen at various stages of evolution of their illness, represent only a part of the spectrum of cerebellar infarction. Those patients with pure vertiginous disequilibrium or massive brain stem cerebellar infarction are rarely seen in neurosurgical consultation. It is, however, this "middle group" of patients represented here, who present with initially relatively mild or innocent-appearing symptoms and signs who are at risk from an expanding subacute posterior fossa mass lesion. The incidence of this disorder remains unclear. On our service it is not rare (6/2,255 discharges in twenty-six months). The natural history is also not certain. It is clear that a substantial proportion of patients will deteriorate.
The diagnosis rests primarily on the clinical features of history and examination. Our patients and those in most other reported series complained of acute vertigo and imbalance, often with headache at the onset. They demonstrated signs of cerebellar dysfunction if examined early. If seen late, the signs were those of an expanding mass in the posterior fossa with depressed level of consciousness, cerebellar, brainstem, and cranial nerve deficits. Deteriorating level of consciousness was an ominous prognostic sign. The C.T. Scan provided valuable additional information and clarified the differential diagnosis.
The treatment of patients, who deteriorate from the effects of the mass lesion, is resection of the infarcted tissue. Hydrocephalus, occurring acutely or later, may require ventriculoperitoneal shunting for relief. Delay in recognition and treatment was common in this series and may prove fatal. A high index of suspicion for this disorder and improvements in clinical and radiographic examination of these patients should lead to improved results of treatment.
